Stimulation of vagal pulmonary C-fibers by a single breath of cigarette smoke in dogs.
Inhalation of cigarette smoke into the lower airway via a tracheostomy evokes immediate apnea, bradycardia, and systemic hypotension in dogs. These responses can still be evoked when conduction in myelinated vagal fibers is blocked preferentially by cooling but are abolished by vagotomy, suggesting that they are mediated by afferent vagal C-fibers. To examine this possibility, we recorded impulses in pulmonary C-fibers in anesthetized, open-chest dogs and delivered 120 ml cigarette smoke to the lungs in a single ventilatory cycle. Pulmonary C-fibers were stimulated within 1 or 2 s of the delivery of smoke generated by high-nicotine cigarettes, activity increasing from 0.3 +/- 0.1 to a peak of 12.6 +/- 1.3 (SE) impulses/s, (n = 60); the evoked discharge usually lasted 3-5 s. Smoke generated by low-nicotine cigarettes evoked a milder stimulation in 33% of pulmonary C-fibers but did not significantly affect the overall firing frequency (peak activity = 2.2 +/- 1.1 impulses/s, n = 36). Hexamethonium (0.7-1.2 mg/kg iv) prevented C-fiber stimulation by high-nicotine cigarette smoke (n = 12) but not stimulation by right atrial injection of capsaicin. We conclude that pulmonary C-fibers are stimulated by a single breath of cigarette smoke and that nicotine is the constituent responsible.